Entering and breaking: virulence effector proteins of oomycete plant pathogens.
Oomycete pathogens of plants and animals are related to marine algae and have evolved mechanisms to avoid or suppress host defences independently of other groups of pathogens, such as bacteria and fungi. They cause many destructive diseases affecting crops, forests and aquaculture. The development of genomic resources has led to a dramatic increase in our knowledge of the effectors used by these pathogens to suppress host defences. In particular, a huge, rapidly diverging superfamily of effectors with 100-600 members per genome has been identified. Proteins in this family use the N-terminal motifs RxLR and dEER to cross the host plasma cell membrane autonomously. Once inside the host cell, the proteins suppress host defence signalling. The importance of this effector family is underlined by the fact that plants have evolved intracellular defence receptors to detect the effectors and trigger a rapid counter-attack. The mechanisms by which the effector enter host cells, and by which they suppress host defences, remain to be elucidated.